Potential of nanoparticulate drug delivery systems by intranasal administration.
Due to number of problems related with oral, parenteral, rectal and other routes of drug administration, the interest of pharmaceutical scientists has increased towards exploring the possibilities of intranasal delivery of various drugs. Nasal drug delivery system is commonly known for the treatment of local ailments like cold, cough, rhinitis, etc. Efforts have been made to deliver various drugs, especially peptides and proteins, through nasal route for systemic use; utilizing the principles and concepts of various nanoparticulate drug delivery systems using various polymers and absorption promoters. The incorporation of drugs into nanoparticles might be a promising approach, since colloidal formulations have been shown to protect them from the degrading milieu in the nasal cavity and facilitate their transport across the mucosal barriers. The use of nanoparticles for vaccine delivery provides beneficial effect, by achieving good immune responses. This could be due to the fact that small particles can be transported preferentially by the lymphoid tissue of the nasal cavity (NALT). The brain gets benefited through the intranasal delivery as direct olfactory transport bypasses the blood brain barrier and nanoparticles are taken up and conveyed along cell processes of olfactory neurons through the cribriform plate to synaptic junctions with neurons of the olfactory bulb. The intranasal delivery is aimed at optimizing drug bioavailability for systemic drugs, as absorption decreases with increasing molecular weight, and for drugs, which are susceptible to enzymatic degradation such as proteins and polypeptides. This review discusses the potential benefits of using nanoparticles for nasal delivery of drugs and vaccines for brain, systemic and topical delivery. The article aims at giving an insight into nasal cavity, consideration of factors affecting and strategies to improve drug absorption through nasal route, pharmaceutical dosage forms and delivery systems with examples of some patents for intranasal delivery, its advantages and limitations.